Neubauer et al. Post-mortem whole exome analysis in a large sudden infant death syndrome cohort with a focus on cardiovascular and metabolic genetic diseases

Supp. Data Table S2 Investigated genes and associated diseases

Disease Gene

CHR Protein name

RefSeqg-Nr.

other associated diseases

Cardiomyopathies
ARVC CTNNA3
DSC2
DSG2
DSP
JUP
PKP2
TGFp3
TMEM43
DCM ABCC9
ACTN2
BAG3
CTF1
CRYAB
DES
DMD
DNAJC19
DOLK
EYA4
FHL2
FKTN
GAA
GATAD1
ILK
LAMA4
LDB3
LMNA
MYPN
NEBL
NEXN
PLN
PSEN1
PSEN2
RBM20
RAF1
SDHA
SGCD
TAZ
TCAP
TMPO
TNNC1
TNNI3
TPM1
TRPM7
TSFM
TTR
TXNRD2
XK
ZASP
HCM ACTC1
ANKRD1
CALR3
CAV3
CSRP3
JPH2
LAMP2
MAP2K1
MAP2K2
MRPL3
MYBPC3
MYH6
MYH7
MYL2
MYH11
MYL3
MYLK
MYLK2
MYOZ2
MYOM1
PRKAG2
PDLIM3
SLC25A3
TNNT2
TPM1
TTN
VCL
LVNC DTNA
Cardiac ion channelopathies
Afib CAMK2G
GATA5
GATA6
GJA5
GJD4
KCNA5
RANGRF
SCN2B

17
12

19
15
15
12
18
22

15
10
19

11
20

15
19

11
14
14
12
16

20

18

12

15

10
18

10
20
18

10
12
17
11

Catenin (cadherin-associated protein), alpha 3
Desmocollin 2

Desmoglein 2

Desmoplakin

Junction plakoglobin

Plakophilin2

Transforming growth factor B3
Transmembrane protein 43

ATP-binding cassette, subfamily C (CFTR/MRP), member 9
Actinin, alpha 2

Bcl2-associated athanogene 3

Cardiotrophin 1

Crystallin, a B

Desmin

Dystrophin, muscular dystrophy

DNAJ (Hsp40) homolog, subfamily C, member 19
Dolichol kinase

Eyes absent homolog 4 (Drosophila)

Four and a half LIM domains 2
Fukuyama-type congenital muscular dystrophy (fukutin)1
Glucosidase, alpha acid

GATA zinc finger domain containing 1
Integrin-linked kinase

Laminin, alpha 4

LIM binding domain 3 (ZASP)

Lamin A/IC

Myopalladin

Nebulette

Nexilin (F actin-binding protein)
Phospholamban

Presenilin-1

Presenilin-2

RNA-binding motif protein 20

Raf-1 proto-oncogene, serine/threonine kinase
Succinate dehydrogenase complex, subunit A, flavoprotein (Fp)
Sarcoglycan delta (ystrophin Ass glycoprotein
Tafazzin

Titin cap (telethonin)

Thymopoietin

Troponin C type 1

Troponin | Type 3 (cardiac)

Tropomyosin 1 alpha

Transient receptor potential cation channel, subfamily M, member 7

Ts translation elongation factor, mitochondrial
Transthyretin

Thioredoxin reductase 2

x-linked Kx blood group (McLeod syndrome)
Z0-2 associated speckle protein

Actin, alpha, cardiac muscle 1

Ankyrin repeat domain 1 (cardiac muscle)
Calreticulin 3

Caveolin 3

Cysteine- and glycine-rich protein 3 (cardiac LIM protein)
Junctophilin 2

Lysosome associate membrane glycoprotein 2
Mitogen-activated protein kinase kinase 1
mitogen-activated protein kinase kinase 2
mitochondrial ribosomal protein L3

Myosin binding protein C, cardiac

Myosin, heavy chain, cardiac a

Myosin Heavy chain 7, cardiac B

Myosin light chain 2, regulatory, cardiac
Myosin heavy chain 11, smooth muscle
Myosin light chain 3, ventricular, skeletal, slow
Myosin light chain kinase

Myosin light chain kinase 2

Myozenin 2

Myomesin 1

Protein kinase, AMP-activated, 2 noncatalytic subunit

PDZ and LIM domain 3

Solute carrier family 25 (mitochondrial carrier, phosphate carrier) member 3

Troponin T type 2 (cardiac)
Tropomiosin 1(alpha)

Titin

Vincluin

Dystrobrevin, alpha

Calcium/calmodulin-dependent protein kinase 11 gamma
GATA-binding protein 5

GATA binding protein 6

Gap junction protein alpha 5

Gap junction protein delta 4

Potassium voltage-gated channel, shaker-related subfamily, member 5

RAN guanine nucleotide release factor

Na channel Auxiliar B subunit type 2

NM_001127384.2
NM_024422.4
NM_001943.3
NM_004415.2
NM_021991.2
NM_004572.3
NM_003239.2
NM_024334.2
NM_005691.3
NM_001103.3
NM_004281.3
NM_001330.3
NM_001289807.1
NM_001927.3
NM_004006.2
NM_145261.3
NM_014908.3
NM_172105.3
NM_001450.3
NM_006731.2
NM_000152.3
NM_021167.4
NM_001014794.2
NM_001105206.2
NM_001080114.1
NM_170707.2
NM_001256267.1
NM_006393.2
NM_144573.3
NM_002667.3
NM_000021.3
NM_000447.2
NM_001134363.2
NM_002880.3
NM_001294332.1
NM_000337.5
NM_000116.3
NM_003673.3
NM_003276.2
NM_003280.2
NM_000363.4
NM_000366.5
NM_001301212.1
NM_001172695.1
NM_000371.3
NM_006440.4
NM_021083.2
NM_001289933.1
NM_005159.4
NM_014391.2
NM_145046.4
NM_001234.4
NM_003476.4
NM_020433.4
NM_001122606.1
NM_002755.3
NM_030662.3
NM_007208.3
NM_000256.3
NM_002471.3
NM_000257.3
NM_000432.3
NM_001040114.1
NM_000258.2
NM_053025.3
NM_033118.3
NM_016599.4
NM_003803.3
NM_016203.3
NM_014476.5_
NM_145305.2
NM_001276345.1
NM_000366.5
NM_001267550.2
NM_014000.2
NM_001390.4

NM_172171.2
NM_080473.4
NM_005257.5
NM_005266.6
NM_153368.2
NM_002234.3
NM_016492.4
NM_004588.4

DCM
DCM

BrS

LDS, TAAD

EDMD

Afib, BrS

HCM

muscular dystrophy

hypertensive heart disease

fatal infantile hypertonic myofibrillar myopathy
limb-girdle muscular dystrophy

duchenne muscular dystrophy, becker muscular dystrophy
3-methylglutaconic aciduria

congential disorder of glycosylation
nonsyndromic hearing loss and deafness
hemophagocytic lymphohistiocytosis

muscular dystrophy-dystroglycanopathy

congential disorder of glycosylation

HCM, LVNC
ARVC, EDMD
HCM

HCM, ASD, LVNC
HCM

Noonan syndrome

mitochondrial complex deficiency
lim-girdle muscular dystrophy

LVNC, BTHS

HCM, limb-girdle muscular dystrophy
muscular dystrophy

HCM

HCM, Afib

amyotrophic lateral sclerosis-parkinsonism/dementia complex
combined oxidative phosphorylation deficiency, fatal mitochondrial disease

hyperthyroxinemia, dystransthyretinemic

HCM, myofibrillar myopathy
ASD, DCM, LVNC
DCM

LQTS, limb-girdle muscular dystrophy
DCM

Afib

GSD

neurofibromatosis-noonan syndrome

combined oxidative phosphorylation deficiency
DCM, LVC

ASD, DCM

DCM, myosin storage myopathy

DCM

TAAD,

DCM

TAAD,

DCM

glycogen storage disease of heart
DCM, HCM

DCM, LVNC

DCM, LVNC

DCM, limb-girdle muscular dystrophy
DCM

DCM

DCM
ASD, tetralogy of fallot

ASD, LDS
BrS
ASD, BrS




BrS

CPVT

IVF

LQTS

CACNAILC
CACNA2D1
CACNB2
GPDIL
HCN4
HCN2
KCND3
KCNE3
KCNJ8
SCN1B
SCN3B
SCN4B
SCN5A
SLMAP
SCN10A
TRPM4
CASQ2
RYR2
TRDN
ABCC8
DPP6
MED23
SEMA3A
AKAP9
ANK2
CALM1
CALM2
CALM3
DLG1
KCNE1
KCNELL
KCNE2
KCNE5
KCNH2
KCNJ2
KCNJ5
KCNQ1
NOSIAP
SNTAL

Cardiovascular diseases

AOVD
ASD

CVDX

MVP

Tricuspid atresia
TAAD

NOTCH1
GATA4
GATAG
GJAL
Nkx2-5
TBX5
FLNA
DCHS1
HEY2
ACTA2
PRKG1

Connective tissue diseases

WMS
EDS

Cutis laxa

MS

LDS

Metabolic disease
Fabry disease
GA

GKD

GSD

HHF

HMGCS-deficiency

MCAD

mt-D

ADAMTS10
COL3A1L
COL5AL
COL5A2
EFEMP2
ELN
CTGF
FBN1
FBN2
TGFp2
TGFBRI
TGFBR2
SMAD3

GLA
ETFA
ETFB
ETFDH
GK
GLB1
AGL
G6PC
GUSB
SLC37A4
HADH
HADHA
HADHB
HMGCL
HMGCS2
ACADM
ACAD9
ACADS
ACADVL
ATP5E
COA5
FOXRED1
SCO2
SLC25A3

12

10

15
19

11
12
19
11
11

15

15
19

Calcium channel, voltage-dependent, L type, a 1C subunit

Calcium channel, voltage-dependent, a 2/d subunit 1

Calcium channel, voltage-dependent, b 2 subunit
Glycerol-3-phosphate dehydrogenase 1-like
Hyperpolarization-activated cyclic nucleotide—gated potassium channel 4
Hyperpolarization activated cyclic nucleotide-gated potassium channel 2
Potassium voltage-gated channel, Shal-related family, member 3
Potassium voltage-gated channel, Isk-related family, member 3
Potassium inwardly rectifying channel, subfamily J, member 8

Na channel Auxiliar B subunit type 1

Na channel Auxiliar B subunit type 3

Na channel Auxiliar B subunit type 4

Cardiac voltage gated sodium channel

Sarcolemma associated protein

Sodium channel type 10

Transient receptor potential cation channel, subfamily M, member 4
Calsequestrin 2 (cardiac muscle)

Ryanodine receptor

Triadin

ATP-binding cassette, subfamily C (CFTR/MRP), member 8
Dipeptidyl-peptidase 6

Mediator complex subunit 23

Sema domain, immunoglobulin domain (lg), short basic domain secreted 3A
A kinase (PRKA) anchor protein (yotiao) 9

Ankyrin 2

Calmodulin 1

Calmodulin 2

Calmodulin 3

Discs, large homolog 1

Potassium voltage-gated channel, Isk-related family, member 1
KCNEZ1-like

Potassium voltage-gated channel, Isk-related family, member 2
Potassium voltage-gated channel, subfamily E

Potassium Volage gated channel, subfamily H, member 2
Potassium inwardly rectifying channel, subfamily J, member 2
Potassium inwardly rectifying channel, subfamily J, member 5
Potassium voltage gated channel, KQT type

Nitric oxide synthase 1 (neuronal) adaptor protein

Syntrophin alpha 1

Notch 1

GATA-binding protein 4

GATA-binding protein 6

Gap dystroph protein alpha 1

NK2 transcription factor-related 5

T-box 5

Filamin A, alpha

Dachsous cadherin-related 1

Hes-related family BHLH transcription factor with YRPW motif 2
Actin, alpha 2, smooth muscle, aorta

Protein kinase, cGMP-dependent type 1

ADAM metallopeptidase with thrombospondin type 1 motif 10
Collagen, type 111, alpha 1

Collagen, type V, alpha 1

Collagen, type V, alpha 2

EGF containing fibulin-like extracellular matrix protein 2
Elastin

Connective tissue growth factor

Fibrillin 1

Fibrillin 2

Transforming growth factor beta 2

Transforming growth factor, beta receptor 1
Transforming growth factor, beta receptor 2

SMAD family member 3

Galactosidase, alpha

Electron-transfer-flavoprotein, alpha polypeptide
Electron-transfer-flavoprotein, beta polypeptide
Electron-transferring-flavoprotein dehydrogenase

Glycerol kinase

Galactosidase, beta 1

Amylo-alpha-1,6-glucosidase, 4-alpha-glucanontransferase
Glucose-6-phosphatase, catalytic subunit

Glucuronidase, beta

Solute carrier family 37 (glucose-6-phosphate transporter)
Hydroxyacyl-CoA dehydrogenase

Hydroxyacyl-CoA dehydrogenase/3-ketoacyl-CoA thiolase/enoyl-CoA hydratase, alpha subunit
Hydroxyacyl-CoA dehydrogenase/3-ketoacyl-CoA thiolase/enoyl-CoA hydratase, beta subunit
3-hydroxymethyl-3-methylglutaryl-CoA lyase
3-hydroxy-3-methylglutaryl-CoA synthase 2 (mitochondrial)

Acyl-CoA dehydrogenase, C-4 to C-12 straight chain

Acyl-CoA dehydrogenase family, member 9

Acyl-CoA dehydrogenase, C-2 to C-3 short chain

Acyl-CoA dehydrogenase, very long chain

ATP synthase, H+ transporting, mitochondrial F1 complex, epsilon subunit
Cytochrome c oxidase assembly factor 5

FAD-dependent oxidoreductase domain containing 1

SCO2 cytochrome ¢ oxidase assembly protein

Solute carrier family 25 (mitochondrial carrier, phosphate carrier) member 3

NM_199460.3
NM_000722.2
NM_000724.3
NM_015141.3
NM_005477.2
NM_001194.3
NM_004980.4
NM_005472.4
NM_004982.3
NM_199037.3
NM_018400.3
NM_174934.3
NM_001099404.1
NM_001304420.2
NM_001293306.2
NM_017636.3
NM_001232.3
NM_001035.2
NM_006073.3
NM_001287174.1
NM_130797.3
NM_004830.3
NM_006080.2
NM_001148.4
NM_001148.4
NM_006888.4
NM_001743.4
NM_005184.2
NM_001098424.1
NM_000219.5
NM_012282.2
NM_172201.1
NM_012282.2
NM_000238.3
NM_000891.2
NM_000890.3
NM_000218.2
NM_014697.2
NM_003098.2

NM_017617.3
NM_002052.3
NM_005257.5
NM_000165.4
NM_004387.3
NM_000192.3
NM_001110556.1
NM_003737.3
NM_012259.2
NM_001141945.1
NM_006258.3

NM_030957.3
NM_000090.3
NM_000093.4
NM_000393.3
NM_016938.4
NM_001278939.1
NM_001901.2
NM_000138.4
NM_001999.3
NM_001135599.2
NM_004612.2
NM_001024847.2
NM_005902.3

NM_000169.2
NM_001127716.1
NM_001985.2
NM_001281738.1
NM_001128127.2
NM_000404.2
NM_000028.2
NM_000151.3
NM_000181.3
NM_001164278.1
NM_001184705.2
NM_000182.4
NM_001281512.1
NM_001166059.1
NM_001166107.1
NM_001127328.2
NM_014049.4
NM_001302554.1
NM_001270447.1
NM_006886.3
NM_001008215.2
NM_017547.3
NM_001169109.1
NM_145305.2

LDS, SQTS

SIDS
SIDS, Afib

SIDS, Afib

paramyotonia congenita

ASD, LDS, SIDS

Afib

Afib, SIDS

Afib, SIDS

ARVC, Afib, DCM, LQTS, SIDS

Afib,

familial progessive cardiac conduction defect
HCM

ARVC, LQTS

DCM, LQTS

familial hyperinsulinemic hypoglycemia, hypoglycemia of infancy
intellectual disability

BrS, Kallmann syndrome

BrS, LDS

SIDS, CPVT

SIDS, CPVT

SIDS, CPVT

Afib
Afib

Afib, SQTS

Afib, SQTS

BrS, LDS, SIDS

SIDS
tetralogy of fallot

Holt-oram sndrome

multisystemic smooth muscle dysfunction syndrome

phosphoglycerate kinase deficiency

AA, arteriopathy syndrome

HCM

HCM

muscular dystrophy

fatal infantile cardioencephalomyopathy

carnitine-acylcarnitine translocase deficiency




SPCD CPT1A

CPT2
SLC22A5
Respiratory diseases
CCHS ASCL1
PAH ACVRL1
BMPR1B
BMPR2
CAV1
ENG
SMAD9
Muscular dystrophy
SCD ZNF365
CFC1 BRAF
NSLL CBL
DM1 DMPK
CMD FKRP
EDDM SYNE1
EMD
SYNE2
HFE
ECE1
EMPF DNM1L

11

[any

12
12

13

10

12

Carnitine palmitoyltransferase 1A (liver)
Carnitine palmitoyltransferase 2

Solute carrier family 22 (organic cation/carnitine transporter), member 5

Achaete-scute family bHLH transcription factor 1
Activin A receptor type Il-like 1

Bone morphogenetic protein receptor, type 1B
Bone morphogenetic protein receptor, type 11
Caveolin 1

Endoglin

SMAd family member 9

Zinc finger protein 365

v-raf murine sarcoma viral oncogene homolog B
Cbl proto-oncogene, E3 ubiquitin protein ligase
Dystrophia myotonica-protein kinase

Fukutin related protein

Spectrin repeat containing, nuclear envelope 1
Emerin (Emery-Dreifuss muscular dystrophy)
Spectrin repeat containing, nuclear envelope 2
Hemochromatosis

Endothelin converting enzyme 1

Dynamin 1-like

NM_001031847.2
NM_000098.2
NM_001270888.1

NM_004316.3
NM_000020.2
NM_001256793.1
NM_001204.6
NM_001753.4
NM_001114753.2
NM_001127217.2

NM_199451.2
NM_004333.4
NM_005188.3
NM_001288764.1
NM_001039885.2
NM_033071.3
NM_000117.2
NM_015180.4
NM_000410.3
NM_001113347.1
NM_001278464.1

HCM
HCM
DCM

hirschsprung disease, cardiac defects, and autonomic dysfunction

Abbreviations: AA: aortic aneurysm, Afib: atrial fibrillation, AOVD: aortic valve disease, ARVC: arrhythmogenic right ventricular cardiomyopathy, ASD: atrial septal defect, ATS: arterial tortuosity syndrome, BrS: Brugada syndrome, BTHS:

Barth syndrome, CCHS: congenital central hypoventilation syndrome, CFC1: cardiofaciocutaneous syndrome 1, CMD: congenital muscular dystrophy, CPVT: catecholaminergic polymorphic ventricular tachycardia, CVDX: cardiac valvular

dysplasia x-linked, DCM: dilated cardiomyopathy, DM1: myotonic dystrophy type 1, EDS: Ehlers-Danlos syndrome, EDMD: Emery-dreiss muscular dystrophy, EMPF: encephalopathy due to defective mitochondrial and peroxisomal fission,

GA: glutaric aciduria, GKD: glycerol kinase deficiency, GSD: glycogen storage disease, HHF: familial hyperinsulinemic hypoglycaemia, HCM: hypertrophic cardiomyopathy, HMGCS: HMG-CoA synthase deficiency, IVF: idiopathic ventricular

fibrillation, LDS: Loeys-Dietz syndrome, LQTS: long QT syndrome, LVNC: left ventricular noncompaction cardiomyopathy, MCAD: medium-chain-acyl-CoA-dehydrogenase deficiency, MS: Marfan syndrome, mt-D: mitochondrial defects,

MVP: mitral valve prolapse, NSLL: Noonan syndrome-like disorder with or without juvenile myelomonocytic leukaemia, PAH: pulmonary hypertension, SCD: sudden cardiac death, SIDS: sudden infant death syndrome, SPCD: systemic

primary carnitine deficiency, SQTS: short QT syndrome, SSS: sick sinus syndrome 2, TAAD: familial thoracic aortic aneurysm and aortic dissection, WMS: weill-marchesani syndrome.




